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PURPOSE: To try the cost down of a device by 
means of simplification of the device and enable a 
fuel temperature to be prevented from increasing 
by engine heat by circulating excessive fuel inside 
a fuel tank while a fuel pump is made in an in-tank 
type. 

CONSTITUTION: A pressure regulator 9 for 
making its action for blocking a fuel supply 
passage 3 at the time of specified pressure is 
arranged between a fuel pump 2 and a fuel 
injection valve 5, and then excessive fuel is 
circulated by the fuel pump 2 inside the fuel tank 
1. 
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[Claim(s)] 

[Claim l] The fuel in a fuel tank is pressurized and fed with the fuel pump underwater 
installed in the fuel tank at the fuel injection valve arranged in the engine 
inhalation-of-air path. In the fuel supply system which was made to perform pressure 
regulation of a fuel by the pressure regulator arranged between the fuel injection valve 
and the fuel pump When said pressure regulator reaches a predetermined pressure, it is 
made to blockade a fuel-supply path. And the fuel supply system of the engine 
characterized by forming the pressure regulation equipment which operates by the 
pressure slightly higher than the pressure whose pressure is regulated by said pressure 
regulator by said body of a fuel pump, and making it a surplus fuel circulate in said fuel 
tank directly with this pressure regulation equipment. 

[Claim 2] The fuel supply system of the engine of claim 1 characterized by supplying 
electric power with the supply voltage control device by which the input power electrical 
potential difference to a fuel pump is controlled according to fuel consumption. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel supply system which supplies a 

pressurization fuel to engines, such as an automobile. 

[0002] 

[Description of the Prior Art] Drawing 4 is the outline block diagram showing the 
conventional fuel supply system shown in JP,64- 13265, U, and it is the bulb section which 
the fuel pump with which 1 was installed in the fuel tank and 2 was underwater 
installed in the fuel tank 1 in drawing, the fuel injection valve by which a fuel-supply 
path and 4 were attached in the delivery pipe, and 5 was attached in the delivery pipe 4 
for 3, and 6 collaborate with a pressure regulator, and 61 collaborates with a spring 62, 
and regulates the pressure of fuel pressure to a predetermined pressure, and consists of 
rubber membrane 63 and a bulb 64. The return path where 7 makes a surplus fuel flow 
back into a fuel tank 1, and 8 are fuels currently supplied to the fuel tank 1. 
[0003] Next, actuation is explained. If power supply of the fuel pump 2 is carried out from 
a dc battery power source (not shown) etc., the fuel 8 in a fuel tank 1 will be inhaled and 
pressurized, and the fuel-supply path 3 and a delivery pipe 4 will be supplied. If fuel 
pressure rises to the predetermined pressure set up by the spring 62 in a pressure 
regulator 6 here, the bulb section 61 will be pushed open and a surplus fuel will return to 
a fuel tank 1 through the return path 7. Moreover, the switching action of the fuel 
injection valve 5 is carried out by the signal from an engine control system (not shown), it 
injects a fuel 8 from the tip 51 of a fuel injection valve 5 to an inhalation-of-air path, and 
supplies it to an engine as gaseous mixture. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the conventional fuel supply system was 
constituted as mentioned above and the fuel 8 pressurized with the fuel pump 2 returned 
to a fuel tank 1 via a pressure regulator 6, it had to pass near [ where the pressurized 
fuel 8 became an elevated temperature ] the engine, and there was a trouble that the 
temperature of a fuel 8 will rise. Moreover, since it was necessary to form the return path 
7, there was a fault that a fuel supply system became complicated and cost also became 
high. 

[0005] While aiming at the cost cut by simplification of equipment by having made this 
invention in order to cancel the above troubles, making a fuel pump an in tank type, and 
circulating a surplus fuel in a fuel tank, it aims at obtaining the fuel supply system of the 
engine which can prevent the rise of the fuel temperature by engine heat. 
[0006] 

[Means for Solving the Problem] The fuel supply system of the engine concerning this 
invention changes the structure of a pressure regulator, and it is made to circulate a 
surplus fuel in a fuel tank with the pressure regulation equipment of the fuel pump 
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formed in the fuel tank while making it the pressure regulator arranged in the 
delivery-pipe inlet port blockade a fuel supply path, when the fuel pressure in a delivery 
pipe reaches a predetermined pressure. 
[0007] 

[Function] In this invention, since a fuel-supply path is blockaded by the pressure 

regulator when fuel pressure reaches a predetermined pressure, the fuel which received 

heat from the engine is consumed with an engine, without returning to a fuel tank, and it 

circulates through a surplus fuel in a fuel tank with a fuel pump. 

[0008] 

[Example] 

One example of this invention is explained about drawing 1 and drawing 2 below 
example 1. The outline block diagram in which drawing 1 shows the whole equipment, 
and drawing 2 are the sectional views showing the fuel pump of drawing 1 , give the 
same sign to the same as that of said conventional thing, or a considerable part, and 
explanation is omitted. 

[0009] In drawing 1 , the pressure regulator by which 9 was arranged in the inlet port of 
a delivery pipe 4, and 10 are moving part which moves corresponding to fuel pressure, 
and consist of a spring 101 and rubber membrane 102. 11 is the bulb section which opens 
and closes the opening 12 of the fuel-supply path 3, and consists of supporters 113 
formed in a valve spring 111, a bulb 112, and this bulb 112 in one. In drawing 2 , 21 is 
inhalation opening of a fuel and 22 is an armature and a bulb by which a delivery and 25 
open [ the pressure regulation section and 26 open and close a pressure regulation spring, 
and / as for 27 ] and close [ 23 ] the fuel path 28 in an impeller and 24. 
[0010] Next, actuation is explained. If it is pressurized with a fuel pump 2 and the 
pressure in the fuel supply path 3 and a delivery pipe 4 rises to a predetermined 
pressure, moving part 10 is going to be pushed up by fuel pressure. A bulb 112 also tends 
to be pushed up with a valve spring 111 with the supporter 113 which contacted moving 
part 10 at this time. If the bulb section 11 is set up so that the die length 112 by which 
the opening 12 of the fuel-supply path 3 is blockaded, i.e., a bulb, may contact opening 12 
in the die length of a supporter 113 here, the fuel pressure in a delivery pipe 4 will be 
held at the predetermined pressure whose pressure is regulated by the spring 101. 
[001 1] Next, if a fuel injection valve 5 carries out closing motion actuation, the fuel of a 
predetermined pressure is injected from the tip 51 of a fuel injection valve 5 and the 
pressure in a delivery pipe 4 falls The moving part 10 of a pressure regulator 9 is 
depressed with a spring 101. Since a bulb 112 is depressed through the supporter 113 of 
a bulb 112, the opening 12 of the fuel supply path 3 carries out opening (condition of 
drawing 1 ), a pressurization fuel is supplied to a delivery pipe 4 through a pressure 
regulator 9, and the fuel pressure in a delivery pipe 4 is held at a predetermined pressure. 
The pressure of a fuel supply pressure is regulated by the predetermined pressure by 
repetition of the above actuation, and it is held. 

[0012] since the fuel pressure in the fuel supply path 3 is blockaded by the bulb 112 by 
the opening 12 of the fuel supply path 3 here, a fuel pump 2 tends to be raised until 
capacity full, but since the pressure regulation section 25 is added to the fuel pump 2, the 
pressure is regulated by the fuel pressure set up by the pressure regulation spring 26. If 
it explains concretely and electric power will be supplied by the fuel pump 2, the impeller 
23 which the armature 22 rotated and engaged with the armature 22 rotated, the pump 
action was performed, the fuel 8 in a fuel tank 1 was inhaled and pressurized from the 
inhalation opening 21, and it has sent out from the delivery 24 to the fuel supply path 3. 
The pressure regulation spring 26 set up so that fuel pressure might become high only 
from the setting pressure of a fuel supply system here is pushed up by fuel pressure with 
a bulb 27, and carries out opening of the fuel path 28 of the pressure regulation section 
25. It circulates through the fuel 8 which carried out overflow from the pressure 
regulation section 25 into a fuel tank 1. 

[0013] The electrical potential difference supplied to the fuel pump 2 of a fuel supply 
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system in the example 2. above-mentioned example is controlled, and still higher 
effectiveness is done so by making it become the discharging performance of the fuel 
pump 2 according to the fuel consumed with an engine. In drawing 3 , the engine control 
system (ECU) by which 13 controls actuation of a fuel injection valve 5 according to an 
engine actuation situation, and 14 are armature-voltage control equipment which 
controls the supply voltage of a fuel pump 2 according to the signal, i.e., the need fuel 
quantity, from an engine control system. 

[0014] If the signal according to need fuel quantity goes into armature-voltage control 
equipment 14 from an engine control system 13, the electrical potential difference 
supplied to a fuel pump 2 is controlled by armature-voltage control equipment 14, the 
fuel pressure in the fuel-supply path 3 will rise beyond the need, or its amount of 
overflow of the pressure regulation section 25 will increase beyond the need. 
[0015] 

[Effect of the Invention] As mentioned above, since a surplus fuel is circulated in a fuel 
tank by making a fuel pump into an in tank type according to this invention, while being 
able to aim at the cost cut by simplification of equipment, the effectiveness that the rise 
of the fuel temperature by engine heat can be prevented is acquired. 
[Brief Description of the Drawings] 

[Drawing l] It is the outline block diagram showing the fuel supply system by the 
example 1 of this invention. 

[Drawing 2] It is the sectional view showing the fuel pump of drawing 1 . 
[Drawing 3] It is the outline block diagram showing the example 2 of this invention. 
[Drawing 4] It is the outline block diagram showing the conventional fuel supply system. 
[Description of Notations] 



1 Fuel Tank 

2 Fuel Pump 

3 Fuel-Supply Path 

4 Delivery Pipe 

5 Fuel Injection Valve 



9 Pressure Regulator 

13 Engine Control System 

14 Armature -voltage Control Equipment 
25 Pressure Regulation Section 
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